Muscle insulin receptor concentrations in obese patients post bariatric surgery: relationship to hyperinsulinemia.
Obesity results in insulin resistance. Bariatric surgery for obese individuals induces weight loss, improves insulin sensitivity, and lowers insulin levels. We investigated the mechanisms of this improvement. Insulin receptor (IR) content, IR signaling, and adiponectin levels were measured in nine morbidly obese subjects before and after bariatric surgery. Seven female and two male, average age 44+/-2y, BMI >40 kg/m(2) and/or at least 100 lbs over ideal body weight, undergoing elective bariatric surgery. Before surgery BMI, fasting plasma glucose, adiponectin, and insulin levels were measured. A fasting muscle biopsy was obtained from the vastus lateralis for IR concentration and autophosphorylation activity measurements. These procedures were repeated 1 y after surgery. At 1 y after surgery, the subjects had lost an average of 48.3+/-5.6 kg (P<0.001), insulin sensitivity had significantly increased as determined by the minimal model (SI 0.72+/-0.18 vs 3.86+/-1.43, P<0.05), and IR content had increased two-fold in muscle (2.1+/-0.4 vs 4.3+/-0.7 ng/mg protein, P<0.01). The increase in IR content was related to fasting insulin levels. In the subjects with the lowest IR function, there was also an increase in IR function. Plasma adiponectin increased by 40% following weight loss (7.4+/-1.6 pre vs 10.3+/-1.3 mg/ml post, P<0.05). There was no significant change in muscle content of the IR inhibitor, PC-1. Increased IR content, most likely regulated by insulin levels, may be one contributor to the increased insulin sensitivity that occurs when morbidly obese patients undergo bariatric surgery.